Regulation of 1,4-dihydropyridine and beta-adrenergic receptor sites in coronary artery smooth muscle membranes.
The receptor sites for 1,4-dihydropyridine (DHP) calcium channel ligands were identified and pharmacologically characterized in partially purified canine coronary artery smooth muscle (CSM) membranes (purification factor for 1,4-DHPs 2.8 and 2.2 respectively) using Ca2+ channel agonist (-)-S-[3H]BAYK 8644 and antagonist (+)-[3H]PN 200-110 as radioligands. The beta-adrenergic receptors were identified with (-)-3-[125I]iodocyanopindolol (ICYP). Specific binding of 1,4-DHPs and ICYP to membrane fraction was saturable, reversible and of both high and low affinity. The Kd for 1,4-DHP Ca2+ channel agonist was 0.59 +/- 0.05 and for antagonist 0.35 +/- 0.06 nmol/l and for low affinity binding sites Kd = 9.0 +/- 0.18 and 18.0 +/- 1.1 nmol/l. The high affinity 1,4-DHP binding (Bmax = 265 +/- 21 and 492 +/- 12 fmol/mg protein), showed stereoselectivity, temperature-dependence as well as pharmacological specificity: isoprenaline- and GTP-sensitivity, positive modulation with dilthiazem and negative modulation with verapamil, that is, properties characteristic of 1,4-DHP receptor sites on L-type Ca2+ channels. The low affinity binding sites were characterized as nonselective, temperature independent, dipyridamol-sensitive and represented a nucleoside transporter. The proportion of high affinity binding sites identified in the CSM membranes was 1.85 : 1.0 in favour of the antagonist. Results obtained with [125I]omega Conotoxin GVI A demonstrated that CSM membrane fractions isolated from median layers of coronary artery were devoid of substantial contamination with fragments of neuronal cells.